Introduction {#sec1-1}
============

Soft tissue is defined as tissue that surrounds the epithelial cells and acts as supportive and packing substance. The components are fibroblasts, collagen, vascular structures, fatty tissue, skeletal muscles, and smooth muscles. However, neural tissue which is ectodermal in origin is also included in soft tissue.\[[@ref1]\]

Although soft tissue tumors (STTs) are commonly found in surgical practice, its real incidence is difficult to estimate because most of them are benign (Benign: Malignant-100:1). Many of the patients do not seek medical attention, and most of them are not removed.\[[@ref1]\] Soft tissue sarcomas constitute 0.7% of all cancers in general population.\[[@ref2]\]

The most important aspect of management of STTs is preoperative diagnosis. History, clinical examination, and radiological investigations, particularly computed tomography (CT) and magnetic resonance imaging (MRI) are definitely important in making diagnosis, but pathological preoperative diagnosis remains central to management.\[[@ref1]\]

Since excisional biopsy or shelling out of sarcomas is inappropriate and often may cause difficulties in further patient management, it is generally advisable to obtain a diagnostic biopsy (prior to definitive management) for all superficial soft tissue masses \>5 cm in greatest dimension (exception being a very obvious subcutaneous lipoma) and for all subfascial or deep-seated masses irrespective of sizes.\[[@ref3]\]

The method most routinely used nowadays for preoperative diagnosis of STTs is fine-needle aspiration cytology (FNAC) with several distinct advantages. Numerous studies have endorsed the role of FNAC as an important preoperative tool in making a proper diagnosis which is accurate, cost effective, and well tolerated in trained hands. The accuracy is more when supported by clinical and other diagnostic data, particularly ultrasonography, CT and MRI. All these modalities have improved localization of STTs particularly deep-seated ones.\[[@ref4]\]

Touch smear or imprint cytology (IC) prepared from just removed surgical specimens gives excellent cytological clarity and patterns reflecting the architectural orientation of the tumor cells. This is helpful in making an intra-operative diagnosis, and it can also be utilized for evaluating surgical margins which have proved to be relatively simple and cost effective.\[[@ref5]\]

The final diagnosis is rendered by histopathological examination (HPE) of the tissue under light microscope in most of the cases. However, in some instances, special techniques (immunohistochemical examination) are required.\[[@ref6]\]

This study was undertaken to note the patterns of presentation of patients with STTs and to evaluate the findings of IC and HPE of STTs. It was also attempted to find out if there is any correlation between the results of IC and HPE.

Materials And Methods {#sec1-2}
=====================

The study was undertaken in the Department of Pathology of a tertiary care hospital in Kolkata from June 2014 to May 2015. Patients of all age groups with clinically and radiologically diagnosed STTs were included in the study. Patients with epithelial, visceral, or secondary tumors were excluded from the study.

For each patient, detailed history and clinical findings were noted. Reports of radiological investigations were taken into account. Imprint smear was taken for each tumor, after the operation, before delivering the tissue to 10% formalin. A direct imprint was prepared by pressing a glass slide gently on to the freshly cut surface of the specimen, avoiding any gliding movement, which causes distortion of the shape of cells. Wet-fixed smears were stained with Papanicolaou (PAP) stain and air-dried smears with Leishman--Giemsa (LG) stain.

Formalin fixation was undertaken followed by meticulous grossing of each specimen. Adequate sections were taken from appropriate areas. These were then processed and stained with hematoxylin and eosin stain. Subsequently, HPE was done.

All records were noted and analyzed.

Results {#sec1-3}
=======

A total of 41 cases were included in the study. The age of the patients ranged from 4 months to 80 years with a mean of 35.6 ± 17.5 years. Males were slightly more affected than females with a male: female ratio of 1.05:1. There were only 4 (9.8%) deep seated STTs found in the study. The other 37 tumors (90.2%) were superficially located.

The results of HPE were considered to be the standard against which the accuracy of IC was assessed. HPE revealed that 21 (51.2%) tumors were benign and 20 (48.8%) malignant. The borderline tumors diagnosed by HPE were categorized as malignant for the convenience of comparision with the results of IC. The most common location of malignant tumors was found to be the lower limbs where 14 (70%) tumors were detected. Among the benign tumors, trunk was the most commonly affected site with 9 (42.9%) tumors being situated in it \[[Table 1](#T1){ref-type="table"}\].

###### 

Distribution of soft tissue tumors according to site

![](IJMPO-38-461-g001)

Imprint smears revealed 16 (39%) tumors to be benign and 20 (48.8%) malignant. IC was inconclusive in 5 (12.2%) cases \[[Table 2](#T2){ref-type="table"}\]. Discrepancies were found in case of 3 benign and 2 malignant tumors. Comparision of results of IC and HPE is shown in [Table 3](#T3){ref-type="table"}. The 3 benign tumors in which an erroneous diagnosis of malignancy was rendered from imprint smears included ancient schwannoma, paraganglioma, and inflammatory myofibroblastic tumor. The 2 malignant tumors in which a benign diagnosis was given after an examination of imprint smears were myxoid malignant fibrous histiocytoma (MFH) and primitive neuroectodermal tumor (PNET) \[Tables [4](#T4){ref-type="table"} and [5](#T5){ref-type="table"}\].

###### 

Results of imprint cytology
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###### 

Comparison between results of imprint cytology and histopathological examination
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###### 

Benign tumors which were erroneously diagnosed as malignant in imprint smears
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###### 

Malignant tumors which were erroneously diagnosed as benign in imprint smears
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On the basis of the above results, sensitivity of IC was found to be 89.5% and specificity 82.35%. The inconclusive cases were not taken into consideration. The positive predictive value of IC was found to be 85%. *P* value was significant (0.0001).

Among the 16 benign tumors diagnosed on the basis of IC, specific tumor diagnosis was made in 12 cases. The erroneous diagnosis was made in case of 4 tumors. HPE showed 2 of these tumors to be malignant (myxoid MFH and PNET) and the other 2 benign. The correct specific diagnosis could not be rendered in case of these 2 benign tumors. On the basis of IC, they were diagnosed as cases of nodular fasciitis. Subsequent HPE revealed these tumors to be cases of granulation tissue \[[Table 6](#T6){ref-type="table"}\].

###### 

Accuracy of imprint cytology regarding specific tumor diagnosis
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On the basis of imprint smears, 20 tumors were diagnosed as malignant. HPE showed that specific tumor diagnosis was correctly rendered in 15 cases. The 5 cases in which error was made included 3 benign tumors (ancient schwannoma, paraganglioma, and inflammatory myofibroblastic tumor) and 2 malignant tumors in which specific tumor diagnosis was missed. These 2 cases were diagnosed as fibrosarcoma on the basis of IC. One of them was subsequently diagnosed as dermatofibrosarcoma protruberans and the other as synovial sarcoma, after HPE \[[Table 6](#T6){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}\].

![(a) Imprint smear showing high cellularity with plump slightly pleomorphic spindle cells in haemorrhagic background, suggestive of low grade fibrosarcoma (Papanicolaou, ×400); (b) histologic sections of same tumor showing thin epidermis, homogeneous spindle cells in cart wheel patterna, fat entrapping, absence of tumor giant cells-- features were consistent with dermatofibrosarcoma protruberans (H and E, ×100)](IJMPO-38-461-g007){#F1}

Based on the findings of [Table 6](#T6){ref-type="table"}, the accuracy of IC for diagnosis of both benign and malignant tumors was found to be 75% in the present study \[Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}\].

![(a) Imprint smear showing high cellularity with strap cells having hyperchromatic nuclei and prominent nucleoli, arranged loosely and singly in a hemorrhagic background with occasional tumor giant cells, suggestive of rhabdomyosarcoma (Leishman--Giemsa, ×400); (b) Histologic sections of the same tumor showing presence of rhabdomyoblasts, confirming the diagnosis of rhabdomyosarcoma (H and E, ×400)](IJMPO-38-461-g008){#F2}

![(a) Imprint smear showing presence of lipoblasts, suggestive of liposarcoma (Papanicolaou ×400); (b) Histologic sections of same tumor showing numerous lipoblasts confirming the diagnosis of liposarcoma (H and E, ×400)](IJMPO-38-461-g009){#F3}

Among the 41 cases included in the study, the surgeon had requested for intraoperative diagnosis of margin status in 18 cases. In 16 cases consistent negative margin status was reported both on IC and HPE. However, IC was incorrect in 2 cases. Subsequent HPE showed that one false positive and another false negative margin were reported based on imprint smears \[[Table 7](#T7){ref-type="table"}\]. Based on these results, the specificity of IC for assessing margin status was found to be 94%. However, the sensitivity of IC could not be assessed from the present study since no true positive case encountered.

###### 

Correlation between margin status reported on imprint smears and histopathological examination
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Discussion {#sec1-4}
==========

STTs account for 2% of all deaths due to malignancies.\[[@ref1]\] The incidence in children below 15 years is found to be 15% and that in adults above 55 years, 40%. The most common site of occurrence of soft tissue sarcomas is the lower extremities.\[[@ref2]\]

In this study, the age of the patients ranged between 4 months and 80 years with a mean of 35.6 ± 17.5 years. The ratio of male to female patients was 1.05:1. Colletti *et al*. in their study of STTs reported a slightly higher mean age of patients (59.9 years) with a range of 12--95 years. They also found a comparable male to female ratio (1.17:1).\[[@ref7]\]

Of all the STTs included in the present study, 51.2% were reported to be benign and 48.8% malignant. It is extremely difficult to estimate the true incidence of benign and malignant STTs since most benign tumors are asymptomatic and patients do not seek medical attention.\[[@ref8]\]

Several studies have reported that IC is an accurate, simple, rapid, and cost effective method of diagnosis. It does not alter the resected specimen which can later be fixed and sectioned.\[[@ref9][@ref10]\] Even though frozen section is the most widely used method for intraoperative evaluation of margin status, comparative studies between IC and frozen section have highlighted that the latter is not a practical modality in many situations. This is because frozen sections require expensive instruments, skilled technicians, and histopathologists.\[[@ref11]\] Even though architectural orientation is better appreciated in case of frozen sections, artifacts are more commonly encountered. Morphological details are more vivid in imprint smears. The turnaround time is also less in case of imprints.\[[@ref12]\]

The diagnostic yield of IC is comparable with that of frozen section. Bhaker *et al*. reported the diagnostic yield of frozen section to be 90.2% and that of IC, 87.8%.\[[@ref12]\] Ranjan *et al*. reported a high accuracy rate of IC. They found IC to be 100% accurate in diagnosing benign and locally infiltrative lesions and 97% for malignant tumors.\[[@ref5]\] Khalid and Haque. showed diagnostic accuracy of both IC and frozen section to be 96.6% with a sensitivity of 86% and specificity of 100%.\[[@ref13]\]

In this study, the accuracy of IC for diagnosis of both benign and malignant tumors was found to be 75%. The authors of this study enlisted the probable reasons for inaccurate specific diagnoses on the basis of IC. It was found that most benign tumors have low cellular yield and the paucity of cells sometimes leads to the erroneous diagnosis. The cytological picture of some inflammatory lesions closely mimics certain benign or borderline STTs, for example,-- granulation tissue was found to mimic nodular fascitis, fibroblasts of granuloma were perceived as spindle cells of fibromatosis. Low-grade sarcomas have little cellularity and mild pleomorphism, and they are commonly diagnosed as benign lesions on IC. Conversely, ancient schwannoma is highly pleomorphic and imprint smears are inadvertently but unavoidably reported as malignant. A case of paraganglioma was missed on IC in the present study. Taweevisit *et al*. reported that the sustentacular cells that surround the nests of tumor cells in paraganglioma appear as naked nuclei in cytologic smears and they may provide a valuable clue to the diagnosis.\[[@ref14]\]

The present study recorded sensitivity of IC to be 89.5%, specificity 82.35%, and positive predictive value 85%. These values were found to be comparable with those reported by Bhaker *et al*.\[[@ref12]\]

Inadequate smears were obtained in 5 (12.2%) cases. The probable reasons for inadequacy were highly cohesive tumor cells, increased fibrosis or sclerosis and excessive necrosis. The disadvantages of IC remain the facts that the tumor cells are required to be at the surface and they must detach themselves from one another to yield an adequate smear.

Conclusion {#sec1-5}
==========

IC of STTs is a rapid and simple method of intraoperative diagnosis and evaluation of surgical margin status, thus replacing the need for frozen section biopsy, particularly in rural set ups. Even though the present study found the accuracy of imprint diagnosis to be 75%, which is slightly lower than other studies, better results may be obtained by the use of immunocytochemistry, in doubtful cases. Despite its limitations, IC can reliably be considered as a suitable, cheap, and quick mode of diagnosis of STTs. It provides a viable alternative to the frozen section which is expensive, cumbersome, and impossible in most rural areas of developing countries like India.
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